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DETAILED ACTION 

Claim Status 

1. Claims 1-23, as amended 22 February 2010, are currently pending. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 1-23 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

4. Claims 1 and 20, as amended, include the limitation that said microstructure parts are in 
contact with said mixing zone but not with said at least one inlet opening. While this limitation 
can be inferred from the figures of the instant specification, as the microstructure parts are 
spaced away from in the inlet opening by the linking channel, and therefore is supported by the 
specification, the meaning of this limitation is not clear. The microstructure parts of the instant 
invention are not in direct contact with the inlet opening, but surely they are in indirect and fluidic 
contact with the inlet opening, since the fluid must pass into the opening, then into the linking 
channel and finally into the microstructure parts. For the purpose of examination, the claim 
limitation has been interpreted as meaning that the microstructure parts are not directly in 
contact with the inlet opening. 

Claim Rejections - 35 USC §103 

5. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 
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6. Claims 1-23 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hemming 
("10.3 Liquid-Liquid Extraction (Solvent Extraction )") in view of Schubert et al. (US 6,082,891) 
and Ehrfeld et al. (US 2003/0039169). 

Regarding claims 1, 20 and 22, Hemming discloses a process for extracting a 
substance from one of at least two immiscible fluid phases (10.3.1 Physical Basics, 1J1-2), 
comprising the steps of: 

• providing at least a first fluid and a second fluid that, after mixing form at least 
two immiscible fluid phases wherein the first fluid contains at least one substance 
that is extractable by the second fluid (10.3.1 Physical Basics, 1J1-2, 10.3.2 
Extraction Equipment, 1J1-3) 

• allowing the at least two immiscible fluid layers to separate (10.3.2 Extraction 
equipment, 1J1-3) 

The reference does not disclose the process comprising the steps of mixing the first fluid 
and the second fluid by means of at least one static micromixer wherein said at least one 
micromixer comprises at least one component in the form of a disk; said disk comprises a single 
mixing zone, at least one inlet opening disposed in a plane of said disk for introduction of at 
least one feed stream into a linking channel and with at least one outlet opening disposed in the 
plane of said disk for outflow of the stream directly into said single mixing zone, said at least one 
inlet opening being connected with said at least one outlet opening in a communicating manner 
via said linking channel which is disposed in the plane of said disk; said linking channel is 
divided once into more than two part channels by microstructure parts immediately prior to 
opening into the mixing zone, and each of the part channels has a respective width in a 
millimeter to sub-millimeter range and said width is smaller than the width of the mixing zone; 
and, said microstructure parts are in contact with said mixing zone. 
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Schubert et al. discloses a static micromixer (abstract) wherein said at least one 
micromixer comprises at least one component in the form of a plate (C2/L40-48); said disk 
comprises a single mixing zone (Figure 2, 9C, C2/L62-C3/L6), at least one inlet opening (Figure 
2, 7A, C2/L62-C3/L6), disposed in a plane of said disk for introduction of at least one feed 
stream into a linking channel and with at least one outlet opening disposed in the plane of said 
disk for outflow of the stream directly into said single mixing zone, said at least one inlet opening 
being connected with said at least one outlet opening in a communicating manner via said 
linking channel which is disposed in the plane of said disk (Figure 1 & 2, C2/L62-C3/L6, 7A, 9C 
inlets and outlets inherent from figures ): said linking channel is divided once into more than two 
part channels by microstructure parts immediately prior to opening into the mixing zone (Figure 
1, 4A, 4B, C2/L40-61), and each of the part channels has a respective width in a millimeter to 
sub-millimeter range and said width is smaller than the width of the mixing zone (C4/L44-51, 
preferably less than 500 microns); and, said microstructure parts are in contact with said mixing 
zone but in direct contact with said at least one inlet opening (Figure 1 & 2, C2/L40-C3/L6). The 
length of the grooves is in the millimeter range or less (C2/L40-53), thus the grooves inherently 
have a length that is sufficient for flow control but which minimizes pressure for a given 
throughput. The reference also discloses that this design of micromixer allows for separate 
admission of fluids into the mixer and the microstructure flow guides allows for the mixing time 
to be minimized and reduces dead volume spaces (C1/L56-63, C2/L10-24). 
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Annotated Figure 2 

While the reference does disclose that the static micromixer is assembled in a series of 
plates (C2/L40-C3/L6), Schubert et al. does not disclose that the plates are in the shape of a 
disk, rather, Shubert et al. discloses a pentagon shape (C2/L62-67). It is well known in the art 
that the plates of a static micromixer can have a variety of shapes of configurations, including 
circular and polygonal shapes (as evidenced by Ehrfeld et al. (US 2003/0039169), Figure 3a & 
Shubert et al. Figure 1). The change in configuration of shape of a device is obvious absent 
persuasive evidence that the particular configuration is significant. In re Dailey, 357 F.2d 669, 
149 USPQ 47 (CCPA 1966). It would have been obvious to one having ordinary skill in the art 
at the time of the invention to modify the plate of Schubert et al. to include a disk shape as 
opposed to a polygonal shape, as taught by Ehrfeld et al, since doing amounts to nothing more 
than the substitution of one plate design for another, both of which are recognized in the art of 
micromixers. 
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It would have been obvious to one having ordinary skill in the art at the time of the 
invention to use a static micromixer to mix the fluid phases in the extraction process of 
Hemming, as taught by Schubert et al., since static micromixers are known to be used in 
extraction processes in the art and the micromixer of Schubert et al. allows for mixing times and 
dead volume spaces in the mixer to be minimized, thus increasing mixer efficiency. 

Further, specifically regarding claims 22 and 23, the use of the static micromixer in the 
method of Hemming would allow for a first feed stream of a first fluid from a first inlet opening of 
a static micromixer through a first linking channel to a first outlet opening and directly into a 
mixing zone of said micromixer said first feed stream being divided only by microstructure parts 
into part channels immediately prior to entering said mixing zone and also delivering a second 
feed stream of a second fluid to said mixing zone in a similar manner such that the two streams 
mix together in the mixing zone (Figure 1 & 2 of Shubert et al.). 

Regarding claim 2, modified Hemming discloses all of the claim limitations as set forth 
above. Additionally, Schubert et al. discloses the process wherein the micromixer comprises a 
housing at least 2 fluid inlets, and at least one fluid outlet, and the housing contains two or more 
of said at least one component in the form of a disk arranged into a stack (Figure 1 & 2, C3/L33- 
38). 

Regarding claim 4, modified Hemming discloses all of the claim limitations as set forth 
above, but does not explicitly disclose that an extraction agent is introduced into and conveyed 
through the main channel and the first fluid containing the substance to be extracted is 
conveyed through at least one subsidiary channel of the micromixer. However, the substance 
to be extracted and the extraction agent would inherently flow from the subsidiary channels into 
the main channel during the mixing operation. 
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Regarding claim 5, modified Hemming discloses all of the claim limitations as set forth 
above. Additionally, Schubert et al. discloses the process wherein, at the outlet into the mixing 
zone, the widths of the part channels of the disks are from 1 urn to 2 mm (C2/L49-53, 10 
microns up to mm size, preferably less than 500 microns). It would have been obvious to one of 
ordinary skill in the art at the time of invention to have selected the overlapping portion of the 
ranges disclosed by the reference because selection of overlapping portion of ranges has been 
held to be a prima facie case of obviousness. In re Malagari, 182 USPQ 549. 

Regarding claim 6, modified Hemming discloses all of the claim limitations as set forth 
above. Additionally, Schubert et al. discloses the process wherein the ratio of the greatest width 
of the linking channel and/or the width of the inlet opening to the width of the part channels of 
the at least one disk is greater than 2 (linking channel would be the fluid admission chamber, 
inherently it must be at least twice as large as the individual part channels/grooves, Figure 1, 
linking channel must be at least as wide as the plurality of grooves plus the wall thickness 
between the grooves, C2/L40-53). 

Regarding claim 7, modified Hemming discloses all of the claim limitations as set forth 
above. The references do not explicitly disclose the process wherein the ratio of the length to 
the width of the part channels of the at least one disk is from 1:1 to 20:1. However, since the 
instant specification is silent to unexpected results, it would have been obvious to one of 
ordinary skill in the art to change lengths/widths of the part channel outlets, the widths of the 
linking channels and the width of the mixing channel, since such a modification would have 
involved a mere change in the size (or dimension) of a component. A change in size 
(dimension) is generally recognized as being within the level of ordinary skill in the art. In re 
Rose, 220 F.2d 459, 105 USPQ 237 (CCPA 1955). Where the only difference between the prior 
art and the claims is a recitation of relative dimensions of the claimed device, and the device 
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having the claimed dimensions would not perform differently than the prior art device, the 
claimed device is not patentably distinct from the prior art device, Gardner v. TEC Systems, Inc., 
725 F.2d 1338, 220 USPQ 777 (Fed. Cir. 1984), cert, denied, 469 U.S. 830, 225 USPQ 232 
(1984). 

Regarding claim 8, modified Hemming discloses all of the claim limitations as set forth 
above. Additionally, Schubert et al. discloses the process wherein the ratio of the width of the 
mixing zone to the width of the part channels of the at least one disk is greater than 2 (mixing 
zone 9C inherently must be at least twice as large as the individual width of the part channels 
and their separating walls, Figure 1 & 2, C2/L40-53). 

Regarding claims 3 and 9-15, modified Hemming discloses all of the claim limitations as 
set forth above. Schubert et al. does not disclose the features of the device configuration in 
which the micromixer is in the form of stacked disks. 

Regarding claim 3, modified Hemming discloses all of the claim limitations as set forth 
above. Additionally, Ehrfeld et al. discloses the process wherein a plurality of disks are 
superposed on one another so that the inlet openings form subsidiary channels for introducing 
the liquid phase that is to be mixed, the mixing zones together form a main channel for 
removing the mixed phase and the main channel and subsidiary channels extend through the 
stack (Figure 3a, opening 4a on supply element 2b, supply channels 4a, 4b, [0051]). 

Regarding claims 9 and 10, Ehrfeld et al. discloses the process wherein: 

• the at least one disk is additionally provided with at least one flow-through 
opening (Figure 3a, opening 4a on supply element 2b) 

• at least one of the inlet openings or flow-through openings or the mixing zone of 
the disk is enclosed by the plane of the at least one disk and the linking channel 
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is formed by an indentation (Figure 3a, opening 4a on supply element 2b, 
opening 7) 

Regarding claim 11, while Ehrfeld et al. does not explicitly disclose the process wherein 
at least one of the inlet openings or flow-through openings or the mixing zone of the at least one 
disk is disposed at the edge of the disk or as a recess at the edge of the disk in the currently 
cited embodiment, the reference does show inlet opening disposed at the edge of disks in 
separate embodiments (Figure 1a, supply channel 4). Therefore, it would be obvious to one 
having ordinary skill in the art to change the configuration of the inlet opening in the process of 
modified Hemming since the change in the configuration of a device is obvious absent 
persuasive evidence that the particular configuration is significant. In re Dailey, 357 F.2d 669, 
149 USPQ 47 (CCPA 1966). 

Regarding claims 12-14, Ehrfeld et al. discloses the process wherein: 

• the at least one disk is provided with at least two inlet openings for at least two 
different fluid streams and each inlet opening is connected with the mixing zone 
through a linking channel (Figure 3a, [0051], supply channels 4a, 4b) 

• the at least one disk is provided with two inlet openings for two different fluid 
streams, each inlet opening being connected with the mixing zone through a 
linking channel, and the outlet openings of the two linking channels are disposed 
opposite one another (Figure 3a, supply channels 4a, 4b, [0051]) 

• the outlet openings of the at least one disk are arranged on a circular line (Figure 
3a, openings at the end of microchannels 34) 

Regarding claim 15, Ehrfeld et al. discloses the process wherein the at least one disk is 
provided with additional through-holes and additional part channels that are integrated into the 
microstructure units and are separated from the part channels (Figure 3a, supply element 2b 
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has through holes 4a and multiple part channels 31-34 associated with supply channels 4b). 
Further, it is noted that the addition of more through holes and part channels would have been 
obvious to one having ordinary skill in the art at the time the invention was made. Mere 
duplication of parts has no patentable significance unless a new and unexpected result is 
produced. In re Harza, 124 USPQ 378, 380 (CCPA 1960). Further, it has been held that mere 
duplication of the essential working parts of a device involves only routine skill in the art. St. 
Regis Paper Co. v. Bemis Co., 193 USPQ 8. 

The modification of the stack of plates of Schubert et al. into a stack of disks, such as 
that shown by Ehrfeld et al., amounts to nothing more than the change in the configuration of 
shape of a device. The operation of the device would remain the same, therefore, one of 
ordinary skill in the art would have reasonable expectation of success. It would have been 
obvious to one having ordinary skill in the art to obtain the details of a stacked disk configuration 
as opposed to a stacked plate configuration which are missing from Schubert et al., by 
performing a literature search or by reviewing known references in the art of static micromixers, 
such as Ehrfeld et al. 

Regarding claim 16, modified Hemming discloses all of the claim limitations as set forth 
above. Additionally, Schubert et al. discloses the process wherein the linking channels of the 
disks are formed by indentations, and the linking channels before opening into the mixing zone 
are divided into part channels by the microstructure units parts disposed on the disks (C2/L40- 
57, Figure 1 & 2). 

Regarding claim 17, modified Hemming discloses all of the claim limitations as set forth 
above. Additionally, Schubert et al. discloses the process wherein the linking channels of the 
disks are formed by recesses in the disks, the disks being disposed as intermediate disks 
between a cover disk and a bottom disk, and the linking channels before opening into the mixing 
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zone are divided into part channels by microstructure parts disposed on the cover disks and/or 
bottom disks (Figures 1 & 2, C2/L40-57, C3/L33-38). 

Regarding claims 18-19, modified Hemming discloses all of the claim limitations as set 
forth above, but does not explicitly disclose that the flow rate of the fluid stream into the mixing 
zone is greater than the flow rate of the fluid mixture within the mixing zone or that the mixing in 
the mixing zone occurs at least in part by turbulence. However, as a fluid stream exits from a 
narrow channel into a large chamber, the flow rate of the stream will inherently decrease. 
Further, as fluid streams will be exiting into the mixing zone from multiple angles in modified 
Hemming, there will inherently be turbulent mixing. 

Regarding claim 21, modified Hemming discloses all of the claim limitations as set forth 
above. Additionally, Schubert et al. discloses the process wherein a width of each of the part 
channels is from 5 urn to 250 urn (C2/L40-57, width of grooves is 10 microns to mm range, 
preferably less than 500 microns). It would have been obvious to one of ordinary skill in the art 
at the time of invention to have selected the overlapping portion of the ranges disclosed by the 
reference because selection of overlapping portion of ranges has been held to be a prima facie 
case of obviousness. In re Malagari, 182 USPQ 549. The references do not explicitly disclose 
the process wherein the ratio of the length to the width of the part channels of the at least one 
disk is from 8:1 to 12:1. However, since the instant specification is silent to unexpected results, 
it would have been obvious to one of ordinary skill in the art to change lengths/widths of the part 
channel outlets, the widths of the linking channels and the width of the mixing channel, since 
such a modification would have involved a mere change in the size (or dimension) of a 
component. A change in size (dimension) is generally recognized as being within the level of 
ordinary skill in the art. In re Rose, 220 F.2d 459, 105 USPQ 237 (CCPA 1955). Where the 
only difference between the prior art and the claims is a recitation of relative dimensions of the 
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claimed device, and the device having the claimed dimensions would not perform differently 
than the prior art device, the claimed device is not patentably distinct from the prior art device, 
Gardner v. TEC Systems, Inc., 725 F.2d 1338, 220 USPQ 777 (Fed. Cir. 1984), cert, denied, 
469 U.S. 830, 225 USPQ 232 (1984). 

Response to Arguments 

7. Applicant's arguments filed 28 May 2010 have been fully considered but they are not 
persuasive. 

8. Applicant has argued that one of ordinary skill in the art would not equate the plate of 
Schubert with the disk of the instant invention. The Examiner has added an annotated figure to 
the rejection above in order to point to the exact features of Schubert which read on the claim 
limitations. As stated in the previous Office Action, the inlet openings, although not shown by 
Schubert, would be inherently present. The channel which joins the inlet opening to the part 
channels is considered to be the linking channel. 

9. Applicant has argued that if Schubert were modified to be disk-shaped rather than 
pentagonally shaped, then the Schubert invention would be inoperable for its intended purpose 
because the resulting shape would be incompatible with the requirement for a pentagonal 
shape. While Schubert states that the pentagonal shape is used for ease of manufacturing and 
as providing the advantage of achieving a high packing density, the reference does not explicitly 
state that other shapes would not be able to achieve these advantages as well. A modification 
to a different shape, such as a disk would not necessarily destroy these features or the 
operability of the micromixer device. Additionally, the Applicant has argued that the specific 
operation of Ehrfeld would not be compatible with the function of Schubert. However, Ehrfeld 
has been referenced only as evidence that micromixers having different shapes, such as a disk, 
are known in the art. Schubert already presents a stack of plates which perform the mixing 
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process, the only change required is to change the shape from a polygon to a disk. Further, 
Applicant has not established the criticality of the disk shape. Therefore, the change in 
configuration of shape is an obvious design variation. 

Conclusion 

10. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant 
is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

1 1 . Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to KATHERINE ZALASKY whose telephone number is (571) 270-7064. The 
examiner can normally be reached on 7:30am - 6:00pm Monday-Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Vickie Kim can be reached on (571)272-0579. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 

PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you 

would like assistance from a USPTO Customer Service Representative or access to the 

automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Krishnan S Menon/ 

Primary Examiner, Art Unit 1797 

IKZJ 

11 August 2010 



